Research on health care at the end of life has focused on Medicare-financed acute care services. Much less information has been available on nursing home use in the last year of life, particularly for individuals who are dually eligible for Medicare and Medicaid. We used Medicare and Medicaid enrollment and claims data to examine nursing home admissions, odds of dying in nursing homes versus hospitals or the community, and variations in Medicare and Medicaid service use and costs by place of death. We found that, in the last year of life, 75% of dual-eligible people use nursing home care, increasing age is associated with greater likelihood of dying in nursing homes, and dualeligible people who die in hospitals have notably higher costs than other beneficiaries.
Research on health care at the end of life has focused on Medicare-financed acute care services. Much less information has been available on nursing home use in the last year of life, particularly for individuals who are dually eligible for Medicare and Medicaid. We used Medicare and Medicaid enrollment and claims data to examine nursing home admissions, odds of dying in nursing homes versus hospitals or the community, and variations in Medicare and Medicaid service use and costs by place of death. We found that, in the last year of life, 75% of dual-eligible people use nursing home care, increasing age is associated with greater likelihood of dying in nursing homes, and dualeligible people who die in hospitals have notably higher costs than other beneficiaries.
Medicare beneficiaries who are dually eligible for Medicaid are a very high-cost subgroup of the Medicare population, yet few studies have examined their patterns of service use and costs at the end of life (Temkin-Greener 1992; Scitovsky 1988 ). An important finding from those prior studies is that nursing home care is a substantial component of health care received by dual-eligible people in the last year of life. This finding is consistent with other research indicating that very large proportions of dual-eligible people have functional and cognitive disabilities (Med-PAC 2004) . Because of their very low levels of income and assets, nursing home use for dualeligible people would be financed by Medicare, Medicaid, or both.
Medicare's nursing home benefit is extremely limited in days of coverage, requires a prior hospitalization, and is limited to individuals needing skilled nursing or re-habilitation care. 1 It is a post-hospital service that is not intended to address the long-term care needs of elderly people. In contrast, Medicaid covers long-term nursing home care for people requiring assistance because of functional or cognitive disabilities, and accounts for the vast majority of public financing for long-term nursing home care. 2 Because Medicaid was designed to serve lowincome people, its income and asset standards are very restrictive. Many low-income people needing nursing home care are eligible for Medicaid coverage upon entering nursing homes, while others become eligible for Medicaid coverage after ''spending down'' their financial assets for the initial months (years) of their nursing home stays (Bruen, Wiener, and Thomas 2003) . 3 Although Medicare and Medicaid both cover nursing home care, the extent to which each actually provides this service for dual-eligible people at the end of life has not been widely studied. Since policies affecting provision by one program have implications for the receipt of services under the other, insight on the interaction of the two sources can help inform future Medicare and Medicaid nursing home policies. Findings on factors associated with dying in nursing homes, in contrast to dying in hospitals or in the community, also have potential policy implications. Because of the high Medicare costs associated with dying in hospitals, for example, better understanding of factors associated with location of death might help inform future policies aimed at reducing hospital use at the end of life.
In this paper, we examine nursing home use of dual-eligible people in their last year of life. Our research was designed to extend findings from the few prior studies on this topic. We address three sets of questions focusing on nursing home use by dual-eligible people in the last year of life. 1. What is the incidence and prevalence of nursing home use? What factors are associated with nursing home admission by dual-eligibles in the last year of life? 4 2. What factors are associated with dying in nursing homes, versus dying in hospitals or in the community? 3. How do Medicare and Medicaid service use and costs differ among people who die in different places?
We examined the association between nursing home admission and demographic characteristics, diagnosis, state-specific residency, and service use characteristics of dualeligible people in the last year of life. Findings from prior research suggest that increased age, being female, and being white are associated with greater likelihood of entering nursing homes (Friedman et al. 2005; Miller and Weissert 2000; Jette et al. 1992) . A diagnosis of dementia also is commonly regarded to be positively associated with nursing home use, although the relationship between other diagnoses and the risk of nursing home use is less clear.
State of residence embodies numerous factors that may be associated with differential risk of nursing home admission. We explored some of these factors (e.g., nursing home bed supply) that are known to vary across states. We also examined the effect of prior hospital use on nursing home admission. Because of the prior hospital requirement of the Medicare skilled nursing facility (SNF) benefit, we expected this factor to be strongly associated with Medicare SNF admission.
We created variables to identify months to death during the last year of life, expecting that nursing home admission risk would increase as individuals approached death. Finally, we examined the relationship between duration of Medicaid eligibility and nursing home entry, expecting that people with extended Medicaid eligibility during community residency would be less likely to enter nursing homes than those whose eligibility began shortly before nursing home entry. A major reason behind this expectation is the likelihood that people who recently became Medicaid eligible did so because of a ''downturn'' in health status, which concurrently increased the likelihood of need for nursing home care. A recent breakdown in availability of informal care, as well as short-term use of Medicaidfunded home and community-based care before nursing home entry, also would be consistent with this expectation.
We examined the same demographic, diagnosis, and state characteristics noted previously to explore their association with likelihood of dying in nursing homes, relative to hospitals or the community. We also included an indicator of long-stay nursing home use, expecting that it might be positively associated with the likelihood of dying in a nursing home. An indicator of hospice use during the year also was included, with the expectation that it would be positively associated with dying in the community.
In the following sections, we first describe the data sources and methods we used in the analyses. We then discuss findings addressing the three questions. Finally, we discuss the research and policy implications of our findings.
Data
Data for this study were extracted from the ''Multi-State Dual Eligible Data Files'' that were developed by Mathematica Policy Research, Inc. (MPR), for the Centers for Medicare and Medicaid Services (CMS). The database contains enrollment and claims data for Medicare and Medicaid dual eligibles in 12 states for calendar years 1994 through 1996. Enrollment information includes date of birth, date of death, gender, and race. Medicare claims data include use and costs for all types of Medicare services, such as hospitals, skilled nursing facilities, and home health agencies. Medicaid claims data include similar information for all Medicaid-financed services, including hospital care, long-term care, and prescription drugs. The Medicare and Medicaid data were linked to provide complete utilization and expenditure information from the two sources.
Sample and Analysis File
Because of incomplete information in two states, we limited our analysis to individuals from 10 of the 12 states in MPR's Multi-State Files: Colorado, Florida, Georgia, Indiana, Iowa, Kentucky, Maine, Michigan, New Jersey, and Wisconsin. Dual-eligible people age 65 and older residing in the 10 states represent approximately 21% of all dualeligible people in the United States. This proportion is slightly less than the 25% of total Medicare enrollees living in those states.
While not necessarily representative of all states, indicators of the long-term care systems of the 10 states straddled national averages in 1994. For example, while the rate of nursing home beds per 1,000 people 65 and older was 53 for the United States as a whole, it ranged from 30 in Florida to 82 in Iowa (AARP 1996) . Similarly, while the percentage of total Medicaid long-term care spending directed toward home and community-based care was 18.6% nationally, it ranged from 6.4% in Iowa to 31.2% in Colorado. The 10 states also had Medicaid reimbursement rates hovering around the national average in 1994 (AARP 1996) . Finally, the 10 states had Medicaid nursing home eligibility standards that fell into each of various categories according to complexity and apparent strictness (O'Keeffe 1996 (O'Keeffe , 1999 . 5 We selected a cohort of individuals who died between July 1, 1995, and December 31, 1996, and for whom data were available for the full 12 months preceding death. We excluded approximately 11% of the sample individuals who had either Medicare or Medicaid health maintenance organization (HMO) participation. We then limited our sample to people who were 65 and older. The resulting sample consisted of 136,205 individuals from the 10 states.
Eligibility and Nursing Home Use
For each sample member, we created 12 monthly (30 day) observation periods retrospectively from the actual date of death. For each of the monthly observation periods, we defined indicators of eligibility and nursing home use based on information from the enrollment and claims files. We used enrollment data for each month to determine whether an individual was solely Medicare eligible, or eligible for both Medicare and Medicaid (dually eligible). Although 76% of the sample was dually eligible over the entire 12 months, others were dually eligible for only part of the year, with approximately equal percentages having dual eligibility status of one to 11 months.
We distinguished Medicare and Medicaid nursing home use by referring to Medicare coverage as skilled nursing facility care and Medicaid coverage as nursing facility (NF) care. Expenditures for Medicare SNF or Medicaid NF services in a given month were used as the indicators for nursing home use. We opted to use expenditures, rather than utilization data, because expenditures provide a more certain means of determining whether Medicare or Medicaid was covering nursing home care in a given month.
It is important to note that because our data source was Medicare and Medicaid claims and enrollment records, we did not have information on nursing home use that was paid by private or other means. Hence, when estimating transitions into Medicare SNF or Medicaid NF use, we were unable to determine whether an individual made the transition from the community or from the nursing home under a different payment source.
Location of death was categorized as being in a hospital, in a nursing home, or in another location, based on a daily location indicator originally developed by MPR. While ''another location'' may include other types of facilities, it is likely that most people in this group died at home. For the purpose of providing a more descriptive outcome than ''another location,'' we refer to dying in this location as dying in the community. In addition, although individuals could be in two locations on the same day (e.g., a hospital and a nursing home), the incidence of these occurrences is small, and we assigned location of death hierarchically in the order of hospital, nursing home, and community.
Explanatory Variables
Explanatory variables are listed and defined in Table 1 . Beneficiary information from the claims and enrollment data fall into three general categories: demographic characteristics, diagnoses, and state of residence. We also created some service use variables to provide insight on how earlier use of one service was associated with later use of another (e.g., effect of prior hospital stays). Demographic variables from the Medicare and Medicaid enrollment files include age, gender, and race. Age was coded as a continuous variable, while gender and race were categorical. For race, we created three groups: white, black, and other.
We derived diagnosis information from Medicare Part B (physician and supplier) claims records, and grouped them into 11 major categories. 6 These diagnoses were coded as binary variables, indicating presence of a given diagnosis on at least one Part B claim during the year. While the particular diagnosis categories that we identified represent the leading causes of death for people 65 and older (Hogan et al. 2000) , they were not necessarily the cause of death for people in our sample. Matched mortality data would be needed to make such assignments. Hence, diagnoses should be viewed simply as indicators of the presence of particular health conditions during the last year of life.
We created a variable indicating hospital use in the same month as nursing home entry and one indicating hospital use in the preceding month. We also created variables to indicate durations of dual eligibility. For example, we created an indicator to deter-mine whether an individual was not only Medicaid eligible two months before NF use (a condition of the outcome), but also whether the person was Medicaid eligible in the three to five months before NF use. State of residence also was included in the models.
In addition, we created variables indicating month in the last year of life. These indicators were included in the nursing home entry analyses where the observations were defined over the multiple months of the last year of life. This inclusion allowed us to examine how odds of entry varied by time until death.
For the location of death analyses, we employed a binary variable of more than three months of nursing home use during the last year of life to indicate whether people were likely to be long-term nursing home patients. Finally, we included an indicator of any hospice use during the last year of life to examine how strongly it was associated with dying in nonhospital settings.
Models for Estimation
We modeled the rate of nursing home entry of people dually eligible for Medicaid and Medicare over the 10 months preceding death. 7 Following Allison (1984) , we created a data set in which each observation is a person-month when a person is at risk of entering a nursing home during the 10 months preceding death. We defined a person as being at risk in a given month if she or he were dually eligible in the two previous months and not in a nursing home in either month. We modeled entry for two outcomes: one using Medicaid NF care alone and the other using either Medicaid NF care or Medicare SNF care. 8 We then used logit regression to estimate models of the entry rate as a function of demographic characteristics, diagnoses, indicators of the number of months until death, prior Medicaid use, and state. In a second specification, we added variables indicating whether the person had a recent hospital stay. The coefficients from these models provide differences in the log odds of the nursing home entry rate. 9 We calculated clusterrobust standard errors for the coefficients in the entry models to account for the presence of multiple observations per person in the estimation. We report exponentiated coefficients or odds ratios. The odds ratio for a given variable (e.g., age) is the ratio of the odds of nursing home entry evaluated at values X+1 (e.g., age 68) and X (e.g., age 67).
In the location of death analysis, we examined the likelihood of dying in one of three places: hospital, nursing home, and community. We used a multinomial logit model to relate demographic characteristics, diagnoses, and indicators of service use to the odds of dying in one location relative to each of the other two. This analysis was based on the entire sample of dual-eligible people. The coefficients provide the log odds of dying in location A (e.g., nursing home) relative to location B (e.g., dying in the hospital). Again, we report the findings as exponentiated coefficients, which here provide the odds ratios of dying in location A relative to location B.
Findings

Incidence and Prevalence of Nursing Home Use
Among dual-eligible people, the use of nursing home care in the last year of life is substantial ( 10 Our findings refer to dualeligible people and, therefore, are not generalizeable to the total elderly population. By comparison, a study that used data representative of the total population estimated that 35% of elderly decedents used nursing homes during the last year of life (Spillman and Lubitz 2002) .
Nursing home use followed expected patterns across demographic subgroups. As shown in Table 2 , the prevalence of Medicaid nursing home use at the beginning of the last year of life ranged from 23% for those 74 and younger to 60% for those 85 and older. New NF admissions over the course of the year represented about 20% of each age group, and Medicare SNF care was used by about 35% of each age group. About half the women in our sample were NF residents at the beginning of the year, versus 38% of men. The proportion of men who became new admissions during the year, however, was higher than that of women, making the proportions of total NF users much more similar by the end of the year. Men also had a slightly higher proportion using Medicare SNF services during the year than women (37% vs. 32%). Blacks and other races had a lower prevalence and incidence of Medicaid NF use than whites, although Medicare SNF use was about the same between blacks and whites. Across the states in our sample, Iowa, Indiana, and Wisconsin had the highest proportions (about 80%) of dual-eligible people using Medicaid NF care during the last year of life, whereas Georgia, Kentucky, and Maine had the lowest (59%). These findings were consistent with the higher bed supply in Indiana (81/1,000), Iowa (82/1,000), and Wisconsin (70/1,000), in comparison to Georgia (55/1,000), Kentucky (51/1,000), and Maine (58/1,000). In addition, Indiana (3.1%) and Iowa (6.4%) each had a relatively low percentage of Medicaid long-term care spending committed to home and communitybased care. In contrast, Georgia (12.7%), Kentucky (19.8%), and Maine (15.9%) had double digit percentages of total Medicaid long-term care spending for home and community-based care (AARP 1996) . While these indicators of state long-term care systems are correlated with observed utilization differences, they only illustrate the multiplicity of factors, and their interactions, that determine nursing home use in a state.
Medicare SNF use also varied widely, from a high of 43% in Florida to a low of 24% in Iowa. This variation also is likely due to numerous factors, ranging from differences in hospitalization rates to variations in states' orientation toward maximizing Medicare payments for nursing home services.
Rates of Nursing Home Admission
In the last year of life, the entry rate of Medicaid NF use was, on average, 3.5 per 100 months at risk, while the entry rate for Medicaid NF or Medicare SNF use was 4.3 per 100 months at risk (not shown). Figure 1 , which presents the rates for each outcome by month leading to death, illustrates the increasing likelihood of admission approaching date of death.
Results of the Medicaid NF entry models are presented in the first two columns of Table 3 . Relative to the first three months of the last year of life, the entry rate increased signifi- cantly, and by a large amount in each month, closer to death. In the first model, for example, the odds ratio (OR) for month 4 (OR 51.07) indicates 1.07 times greater odds of nursing home entry in month 4 than in month 3 (the reference category). In sharp contrast, by month 11, the OR is 2.74, indicating that the odds of entering a nursing home in month 11 are nearly three times those in month 3.
By demographic characteristics, females (OR 5 .96) entered nursing homes in their last year of life at a slightly lower rate than men. The lower entry rate of females in this sample is due, in part, to more women already having been in nursing homes at the start of the last year of life. This is consistent with other research, which shows that even being alike in other measurable aspects, women are more likely than men to enter nursing homes because men are more likely to have informal support to care for them at home (Cohen, Tell, and Wallack 1986) . As the ORs in Table 3 show, blacks and people of other races had considerably lower entry rates than whites. The entry rate increased with each year of age (OR 5 1.03).
Individuals who were Medicaid eligible in each of three prior months had much lower rates of nursing home admission than those who became eligible during those three months; those who had just become eligible had higher rates of admission. Consistent with our expectations, it appears that the longer people were Medicaid eligible in the community, the lower the likelihood that they would enter nursing homes.
We found a strong relationship between presence of particular diagnoses and nursing home entry. Not surprising, people with dementia had a much greater likelihood of entering nursing homes under Medicaid than people who were cognitively intact. Pneumonia and accidents also were associated with large increases in the odds of Medicaid nursing home use.
Finally, there were differences in admission rates across states. Compared to the reference state, Indiana, likelihood of entry to Medicaid nursing home care was generally lower in the other states. For example, individuals in Indiana had about twice the odds of entering nursing home care as people in New Jersey (OR 5 .46), controlling for the other factors in the model. Except for Iowa, the odds of entering nursing homes were lower in nearly all the other states. These findings are consistent with those on total number of users during the last year life (Table 2) . Higher bed supply and percentage of Medicaid long-term care spending committed to home and community-based care, along with other factors, affect risk of entry as well as total utilization of nursing home care during the last year of life. Table 3 also presents estimates that result when hospital use indicators for the month of nursing home entry and for the preceding month were added to the model (see column 2). The notable effect of adding these indicators is that the odds ratios for month of entry dropped near the end of life. For example, in comparison with the specification in column 1, the OR for month 11 dropped from 2.74 to 1.98 when hospital use was included. This result indicates that much of the increased nursing home entry in the last months of life was associated with hospital stays. Over the entire period, we find that hospital use in the same month (OR51.60) or in the preceding month (OR 5 4.05) significantly increased the odds of nursing home entry. Other differences between the two models were very slight.
Results of the models of Medicaid NF or Medicare SNF admissions are presented in columns 3 and 4 of Table 3 . The factors predicting NF or SNF admission were generally similar to those predicting Medicaid NF use only. It is notable that risk of admission close to the end of life increased considerably more when Medicare SNFs were included in the outcome. In month 11, for example, the odds of entering nursing homes (OR 5 4.09) was four times greater than in month 3, when nursing home use is defined as either Medicare or Medicaid admissions. This is much greater than the odds ratio of 2.74 in the analogous model that examined only Medicaid NF admissions (column 1).
In the NF or SNF model with hospital use variables included (column 4), we found a very large effect of the hospital use variables on nursing home admission in the latter months of the last year of life. This is not surprising given Medicare's requirement that SNF stays have to be preceded by a hospital stay. The hospital stay in the same month indicator (OR 5 13.35) dramatically reduced the effects of the last months of life variables; the effect of this variable is reflective of the increasing use of hospital care at the end of life (Liu, Wiener, and Niefeld 2006) .
It is interesting to note that, in the NF model, the increased risk of entry was associated with hospital use in the prior month, while in the NF or SNF model, the increased risk was associated with hospital use in the same month. These results occur, in part, because of a common sequence of events in which hospital use is followed by SNF use, which in turn is followed by NF use. When the outcome is NF admission, hospital stays are more likely to have occurred in the preceding month because of the intervening SNF stay. On the other hand, given that SNF stays tend to be extensions of hospital stays, both hospital and SNF stays are likely to occur in the same month.
Location of Death
Using multinomial logit models, we examined the relationships of beneficiary characteristics and location of death, which could occur in a hospital, a nursing home, or the community. Of the total sample of 136,205 dual-eligible people in their last year of life, 30% died in hospitals, 38% in nursing homes, and 32% in the community.
Nursing home versus hospital. The first column in Table 4 presents the odds ratios comparing likelihood of dying in nursing homes versus dying in hospitals. Women were less likely than men to die in nursing homes than in hospitals. The positive relationship between age and likelihood of dying in nursing homes was very strong. Figure 2 , which plots the probability of death in nursing homes by age, confirms the linearity of the relationship, showing approximately a one-percentage-point increase for each year older between 65 and 95. Being black or of other nonwhite race was associated with lower odds of dying in a nursing home relative to dying in a hospital. Although most of the diagnoses were associated with lower odds of dying in nursing homes relative to hospitals, an exception was the diagnosis of dementia. Having dementia was associated with a 32% increase in the odds of dying in a nursing home relative to a hospital. Among the other diagnoses, it is notable that the lowest odds of dying in a nursing home were found for pneumonia and septicemia. 11 The strength of the effect of these diagnoses on place of death suggests that many nursing homes may not have the capacity to treat patients with serious infection-related problems.
Odds of dying in a nursing home relative to a hospital varied across states. Compared to Indiana, dual-eligible people in most other states had higher odds of dying in nursing homes than in hospitals. The opposite was true for residents in Georgia, Kentucky, and New Jersey. These findings suggest that nursing home bed supply is not strongly related to the odds of dying in a nursing home. 12 While risk of entering a nursing home was highest in Indiana and Iowa, for example, risk of dying in a nursing home was not necessarily so. It is plausible that where people die more strongly reflects regional differences in medical practice patterns and use of the health care system as a whole.
Not surprising, long-stay nursing home residents were much more likely to die in nursing homes than in hospitals. Nursing homes often can provide the end of life care that is needed, and some residents may have died in the facility before any transfer to a hospital was considered. Similarly, hospice use increased the likelihood of dying in a nursing home than in a hospital. While most hospice care is provided in the community, this latter finding may reflect some nursing homes' practice of providing Medicare hospice services to their residents (Petrisek and Mor 1999).
Community versus hospital. The second column in Table 4 presents odds ratios of characteristics associated with dying in community settings relative to dying in hospitals. Women were less likely than men to die in the community, while age was positively associ-Figure 2. Probability of death in a nursing home by age, 65 and older ated with dying in the community. Blacks were less likely than whites to die in the community, but individuals of other races were as likely as whites to die there. Except for dementia, having one of the selected diagnoses reduced the likelihood of dying in the community. People in Colorado and Indiana (the reference state) had the highest odds of dying in the community relative to a hospital, while people in Florida and New Jersey had the lowest relative odds. The diagnoses in this model tend to increase the likelihood of dying in a more restrictive setting (i.e., hospital), while state results likely reflect numerous factors including practice pattern and supply of acute and long-term care providers. Being a long-stay nursing home patient increased slightly the likelihood of dying in the community, relative to dying in a hospital. It is possible that some of the nursing home patients who died in what we refer to as community settings actually died in another type of facility that was less medically oriented than a hospital, while others may have died in the homes of offspring. In contrast to the small effect of the nursing home use variable, having received hospice care (OR 5 39.90) dramatically increased the likelihood of dying in the community rather than in a hospital. This finding punctuates one of the key features of the hospice program, which is to enable people at the end of life to die in settings without the intensive medical care normally provided by hospitals.
Nursing home versus community. The third column in Table 4 presents the odds ratios of dying in a nursing home relative to dying in the community. Gender did not differentiate dying in the two locations. Age, however, was positively associated with dying in a nursing home, relative to dying in the community. Black people or those of other races were much less likely than whites to die in nursing homes. As with the findings comparing nursing home and hospital deaths (column 1), it seems that black people or people of other races have a strong predisposition not to die in nursing homes relative to other locations. Virtually all of the diagnoses in our models increased the likelihood of people dying in a nursing home relative to the community. The odds of dying in a nursing home relative to the community were fairly similar across states. Exceptions were Florida, which had very high odds of people dying in nursing homes relative to the community, and Georgia, which had very low odds. Longterm nursing home use increased the likelihood of dying in a nursing home versus in the community. Use of hospice care greatly decreased the likelihood of dying in a nursing home relative to dying in the community.
Service Use and Costs by Location of Death
Medicare and Medicaid service use and total expenditures vary by whether people die in nursing homes, hospitals or the community. Table 5 presents, for the three locations of death, the proportion of people who used particular types of health care services and the combined Medicare and Medicaid expenditures for the users. The specific services included those provided by hospitals, nursing homes, hospices, and home care agencies. People who died in a hospital had mean hospital care Medicare and Medicaid spending of $21,872 in their last year of life. Only about 60% of people who died in nursing homes or in the community used hospital care during the last year of life, and their mean cost for this service was about $14,000.
About 60% of the people who died in hospitals or the community used nursing home care in the last year of life. Among users of nursing home care, average costs of people who died in hospitals or in the community were lower than those of people who died in nursing homes. That the cost differences were not greater across these groups suggests that while some people with extensive nursing home costs die in nursing homes, others transition to hospitals and other locations at the time of death. 13 Home care services were used by 18% of the people who died in nursing homes, and by twice that proportion among people who died in hospitals or the community. Table 6 presents the mean total Medicare, total Medicaid, and combined spending for care of dual-eligible people in their last year of life, by location of death. Over the entire 12 months of the last year of life, people who died in hospitals had combined Medicare and Medicaid expenditures of $47,711. In contrast, those who died in nursing homes and those who died in the community had significantly lower combined expenditures. It is apparent from Table 6 that the higher total costs of those who died in hospitals, relative to nursing homes or the community, were due primarily to their higher Medicare costs (i.e., the spending incurred in the hospital). This point is reinforced by spending in the last month of life. As shown in Table 6 , people who died in hospitals had combined Medicare and Medicaid costs in the last month of life of $14,384, which was about three times higher than the combined amount for people who died in nursing homes or the community.
Discussion
While the literature on end of life care is heavily focused on Medicare-financed acute care service costs (Garber, MaCurdy, and McClellan 1998; Lubitz and Prihoda 1984) , a few studies have been able to identify and analyze data that capture both acute and long-term care service use. As an extension of those studies, we analyzed combined Medicare and Medicaid claims data, which provide a relatively complete picture of all types of health services received by dual-eligible people. Similar to those studies, we found that nursing home care was widely used by elderly people in the last year of life (Temkin-Greener 1992; Scitovsky 1988) . Our finding that 75% of dual-eligible people used nursing homes in the last year of life underscores the importance of accounting for this service when considering end of life health care costs.
Although a large percentage of dualeligible people were already in nursing homes at the beginning of the last year of their lives, another substantial percentage entered nursing homes during the year. Our findings highlight the range of services that are provided by nursing homes and needed by dualeligible people in their last year of life. In addition to long-term care, nursing homes are important in providing post-acute and terminal care for this population. Consistent with prior research, we found that people with dementia were particularly likely to use nursing home care, with dementia increasing both the likelihood of entering a nursing home during the last year of life and of dying in a nursing home.
We also found that being white, relative to other races, was positively associated with nursing home admission and dying in a nursing home. Although other researchers have identified this racial differential in nursing home use in the general population, our analyses indicate that it also exists among dual-eligible people at the end of life. Other researchers have noted that possible reasons for this race finding include differences in preferences, need, informal care networks, and historical use of hospitals, relative to nursing homes (Falcone and Broyles 1994; Morrow-Howell and Chadliha 1996; Kiely et al. 2001) . Given the extensive use of nursing home care among dual-eligible people, it is important for future research to develop greater insight into how much of the racial differences in nursing home use is due to differences in preferences and health care needs versus possible differences in access. Although our sample contained just 10 states, there are variations across these states in the likelihood of entering nursing homes and in the likelihood of dying in nursing homes versus other locations. Collateral statistics suggest that supply of nursing home beds is positively related to the likelihood of nursing home admission. We were unable, however, to identify comparable factors that were strongly associated with the likelihood of dying in nursing homes versus other locations. Factors leading to death in a nursing home, versus the hospital or community, are undoubtedly more complex than those impacting nursing home admission; more information is needed to explore determinants of location of death for dual-eligible people. To the extent that geographic variations in the likelihood of dying in a nursing home and dying in the community are due to supply constraints, there is room for policy intervention that can reduce potential geographic disparities in quality of care at the end of life. Relative to dying in acute care hospitals, dying in less restrictive environments, such as nursing homes and private homes, may be preferable to many individuals in their last months or days of life.
Dual-eligible people who died in hospitals, relative to those who died in nursing homes or the community, had notably higher health care costs in the last year of life. Our statistics suggest that much of the difference was attributable to higher Medicare hospital costs in the last month of life. While it would be tempting to speculate that health care savings could be achieved by reducing the proportion of deaths in hospitals, it is not clear that the location of death patterns are easily changeable. As with questions about racial and geographic variations, the limited health status information in our data set, as well as the lack of other important factors that determine location of death, do not allow us to conclude that some people who died in hospitals could otherwise have died in nursing homes or in the community. Our findings do suggest that further exploration of the potential for reducing deaths in hospitals would be useful for policy consideration. Improved access to and use of hospice care seems to be one logical avenue to explore. It also would be appropriate to ask whether reimbursement and coverage policies could be modified to foster nursing homes' ability to provide end of life care for more beneficiaries.
Finally, it is important to note that Medicare and Medicaid enrollment and claims data, which we used in this study, contain relatively few personal characteristics of beneficiaries. Other characteristics, such as disability status and strength of informal care networks, would be very useful for interpreting the outcomes and service use patterns that we observed. Although this limitation is an intractable problem when using Medicare and Medicaid administrative data, the data do provide a large number of cases to examine both the acute and long-term care costs of dual-eligible people.
In conclusion, although Medicare is viewed as the major source of financing for acute care services, and Medicaid for long-term care services, each source is important in covering nursing home services for dual-eligible people in the last year of life: 27% of our sample had nursing home care financed by both sources. Policies affecting provision under one source clearly will have implications for the receipt of services under the other. As future changes in Medicare and Medicaid policies are contemplated, a major consideration is to ensure access to nursing home care for dual-eligible people. Despite the benefits of alternative long-term care services, such as assisted living facilities and home and community-based care, nursing home care will continue to be an essential service needed by many individuals in this population.
Notes
Inferences and conclusions drawn in this paper are solely those of the authors and do not necessarily reflect the views of the Robert Wood Johnson Foundation, AcademyHealth, or the Urban Institute.
1 Medicare skilled nursing facility stays have an average length of about 20 days. 2 Medicaid pays for 50% of total nursing home expenditures and covers 58% of all nursing home patients (O'Brien and Elias 2004). 3 Some people who are Medicaid eligible upon entering nursing homes are already covered for Medicaid services in the community. For others, entry into nursing homes is the reason why they become eligible for Medicaid, since they might otherwise have sufficient financial resources to continue residing in the community. 4 We aimed to address nursing home risk of people who were Medicaid eligible prior to entering nursing homes. People who became Medicaid eligible concurrently with nursing home admission were not included in our models. 5 It is difficult to rank states according to strictness of eligibility because of substantial variation across states in number, types, and definition of criteria (e.g., disability level) employed, as well as variation in the application of the stated criteria. 6 We also tested extracting diagnoses from Medicare Part A, Part B, and Medicaid claims, and found that the results were approximately the same as just using Medicare Part B data.
Since virtually everyone in the sample had Medicare Part B claims, we opted to use only this source. 7 The first two months of the last year of life are used to establish Medicaid eligibility for month 3. 8 The two entry rates are defined as follows: 1) probability of entering a Medicaid NF in a given month, given dual eligibility with no Medicaid NF use in each of the preceding two months; 2) probability of entering either a Medicaid NF or a Medicare SNF in a given month, given dual eligibility and no Medicaid NF or Medicare SNF use in the preceding two months. 9 The odds of an outcome with probability p are defined as p/(1-p). 10 Not shown, about 41% of the sample used only Medicaid paid care, while 7% used only Medicare paid care, and 27% used both. 11 These two diagnoses also had the largest Zvalues in the model, indicating very strong relationships to the outcome. 12 We ran additional models, which omitted the long-stay nursing home use variable, to determine whether the state effects were absorbed by this utilization variable. Estimates from those models did not alter our inference that supply of nursing home beds, by state, are not strongly related to the odds of dying in nursing homes relative to hospitals. 13 It is important to recall that we included death in health care facilities, other than hospitals or nursing homes, in our designation of ''community.''
